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Although textbooks describe vacuoles and |ysosomes as cel | waste disposal sites, they differ greatly
in size and number. While there are only a few vacuoles in a cell, there are hundreds of |ysosomes
in an animal cell. There are few experimental clues to verify how the evolution from vacuoles to
|ysosomes occurred, and our knowledge is largely blank. Our group identified a unique GTP-based
kinase, PI5P4K, in our own original GTP research (Molecular Cell, 2016). PI5P4K uses PI5P, the most
evolutionarily novel inositol phospholipid appearing in multicellular organisms, as a substrate
and a key regulator of PI5SP. In this study, we investigated the relationship between the GTP-sensing
function of PI5P4K and new organel le regulatory mechanisms acquired by multicel lular organisms using
genetic engineering, biochemistry, drug discovery science, and structural biology approaches. We
have discovered a part of the degradation function of cells by PI5P4K, and made an oral presentation
at the Molecular Biology Society Workshop in December 2020.
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